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DETAILED ACTION 
Notice to applicant 

1 . Applicant's request for an RCE has been entered and made of record (Paper No. 1 5). 
Following is an Office Action responding to this request. 



Response to Amendment 

2. In view of new art found and new interpretation of the motivation for the combination of 
the applied references, the allowability of claims 3, 5, 7-42 and 65 has been withdrawn. The 
examiner acknowledged that Applicants do not recognized some of the applied art as prior art 
and will reserve the right to swear behind those reference at a later date. 

3. Applicants' arguments with regard to the rejections under 35 U.S.C. 103 have been fully 
considered, but they are not deemed to be persuasive for at least the following reasons. 

Applicants argued that there was no motivation to combine the references and asked for 
evidence showing the well known features stated by the examiner. The examiner disagreed with 
Applicants' argument. As stated in the rejection in Paper No. 8, Tan et al. (US Patent 6372622, 
hereinafter "Tan") discloses substantially the limitations of the claims, but Tan discloses forming 
Cu using electroplating instead of electroless plating. Both Electroplating and electroless plating 
are conventional methods of depositing metals, at least one of the benefits of using electroless 
plating compared to electroplating is the simplicity of the method, there is no need to control 
temperature and supply a current to perform the plating, the energy cost would be lower than the 
electroplating method which requires a current to be supplied (see Hall, US Patent 4394223, col. 
1, lines 16- 40 and Kozlov et al., US Patent 6387542, col. 1, lines 21-48, note that the 
background portion indicated the state of the art before Kozlov was filed). Bernier et al. also 
discloses at least one of the benefits of electroless plating: selectivity (see first par. of the 
"Introduction" ). Even though electroplating has better selectivity than many conventional 
methods, its selectivity is not as good as electroless plating (see Diamand et al. "Copper 
electroless deposition technology., .metallization" ). The expectation of some advantage is the 
strongest rationale for combining references (MPEP 2144). Applicants' argument concerning the 
drawback of Bernier' s method of forming the seed layer is irrelevant since it is the electroless 
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plating feature of Bernier, which is used not the seed layer. Therefore, it would have been 
obvious to combine Tan with Bernier. 

Therefore, Tan combined with the applied references does teach or make obvious all the 
limitations of the claims. 

Applicants are referred to the new ground of rejection given below. 

Claim Rejections - 35 USC §103 
4. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 
This application currently names joint inventors. In considering patentability of the claims under 
35 U.S.C. 103(a), the examiner presumes that the subject matter of the various claims was 
commonly owned at the time any inventions covered therein were made absent any evidence to 
the contrary. Applicant is advised of the obligation under 37 CFR 1.56 to point out the inventor 
and invention dates of each claim that was not commonly owned at the time a later invention was 
made in order for the examiner to consider the applicability of 35 U.S.C. 103© and potential 35 
U.S.C. 102(f) or (g) prior art under 35 U.S.C. 103(a). 

4a. Claims 3, 5, 7-12 and 65 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Tan or Earnworth et al. (US Patent 5495667, hereinafter "Earnworth") in view of Bernier et al.'s 
"Laser processing of palladium for selectively copper plating" (hereinafter "Bernier") or 
Diamand et al.'s "Copper electroless deposition technology for ultra-large-scale-integration 
(ULSI) metallization" (hereinafter Diamand). 

[Claims 7 and 65] Referring to Figs. 2-6 and related text, Tan discloses a method for 
forming copper vias on a substrate, comprising: depositing a seed layer including a thin film of 
Palladium (Pd) or Copper (Cu) on the substrate 10 (see col. 3, lines 39-53); using a 
photolithography technique in order to define a first number of via holes above the seed layer 
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(see Fig. 2); and depositing a layer of copper over the seed layer (see par. bridging cols. 3 and 
4)..It also disclose the use of plating to form solder (see col. 4, lines 55-60). But it does not 
disclose expressly using electroless plating to form the copper layer, the thickness of seed layer; 
and removing the photoresist layer using oxygen plasma ashing. However, the missing limitation 
is well known in the art because Bernier or Diamand discloses the use of electroless plating (see 
Bernier, Abstract or Diamand, Introduction). A person of ordinary skill is motivated to modify 
Tan with Bernier to use electroless plating to deposit Cu to obtain a simpler and less costly 
process (see Diamand, Introduction). Besides, any variation in thickness in the present claims is 
obvious in light of the cited art, because the changes in thickness produce no unexpected 
function. The routine varying of parameters to produce expected changes are within the ability of 
one of ordinary skill in the art. Patentability over the prior art will only occur if the parameter 
variation produces an unexpected result. In re Aller, Lacey and Hall, 105 U.S.P.Q. 233, 235. In 
re Reese 129 U.S.P.Q. 402, 406. The examiner takes Official Notice that it is well known in the 
art that for electroless plating discontinuous seed layer is used and plasma ashing is a 
conventional method of removing photoresist. 

Earnworth discloses similar features in Figs. 1 A- IE, it also discloses the use of - 
electroless plating (see col. 4, lines 17-42). It fails to disclose a seed layer of Cu or Pd. However 
it is well known in the art that Cu is used instead of Al to reduce resistivity. 

[Claim 3] Tan also discloses wherein depositing a seed layer includes depositing a seed 
layer using a physical vapor deposition process (see col 3, lines 40-53). Earnworth fails to 
disclose this feature, but it is well known in the art. 

[Claim 5] Tan also discloses wherein depositing a layer of copper includes filling the 
number of via holes to a top surface of the photoresist layer (see Fig. 3). Also see Earth Worth 
Figs. 1A-1E. 

[Claims 8 and 14] The arguments used for the rejection of claims 7 and 3 apply. 

[Claim 9] The argument used for the rejection of claim 7 applies. 

[Claims 10 and 16] Tan discloses wherein depositing a layer of copper over the seed 
layer includes forming a number of copper vias, wherein the number of copper vias form on the 
seed layer but not on the patterned photoresist layer (see Fig. 3). Also see Earth Worth Figs. 1 A- 
1E. 
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[Claims 1 1 and 12 ] The arguments used for the rejection of claims 5 and 7 respectively 

apply. 

[Claim 13] The combined teaching of Tan or Earnworth and Bernier or Diamand 
discloses substantially the limitations of claim 13, as shown above. It also discloses the forming 
of a second patterned photoresist defining a number of line openings above the copper vias. But 
it does not disclose expressly the repetition of the steps in the forming of the vias to form 
conductive lines. However, the transposition of process steps or the splitting of one steps into 
two, where the processes are substantially identical or equivalent in terms of function, manner 
and result was held not to patentably distinguish the processes (Ex Parte Rubin, 128 USPQ 440 
(Board of Appeals 1959). Earnworth fails to teach forming a number of line opening using 
photoresist, but this is well known in the art. 

[Claim 15] The combined teaching of Tan or Earnworth, Bernier or Diamand discloses 
substantially the limitations of claim 15. But it does not discloses that the first seed layer is 
deposited by evaporation. However, the examiner takes Official Notice that this feature is well 
known in the art. 

[Claim 17] The argument used for the rejection of claim 3 applies. Besides, it is within 
the level of a person of ordinary skill in the art to repeat the similar step to perform similar 
function. 

[Claim 18] The combined teaching of Tan or Earnworth and Bernier or Diamand 
discloses substantially the limitations of claim 18. But it does not discloses that the thickness of 
the second patterned photoresist is less than that a thickness of the first patterned photoresist 
layer. However, it is within the level of skill of a person of ordinary skill in the art to deposit the 
second patterned photoresist layer to a thickness suitable for the desired purpose, including less 
than a thickness of the first patterned photoresist layer. 

[Claim 19] Tan discloses wherein depositing the second patterned photoresist layer which 
defines a second number of line openings includes a number of first level line openings (see Fig. 
4). Earnworth fails to teach forming a number of line opening using photoresist, but this is well 
known in the art. 
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[Claims 20 and 21] The argument used for the rejection of claim 13 applies. Besides, it is 
within the level of a person of ordinary skill in the art to repeat the similar step to perform 
similar function. 

[Claims 22 and 23] The argument used for the rejection of claims 13 and 14 concerning 
the claimed feature apply. 

[Claims 24-27] The arguments used for the rejection of claims 10, 7, 3, and 18 
respectively apply. 

[Claim 34] The arguments used for the rejection of claims 7, 20, and 21 apply. Besides, it 
would have been obvious for a person of ordinary skill in the art to use the same seed material to 
form all the needed seed layers to simplify the manufacturing process. 

[Claims 35-37] The arguments used for the rejection of claims 22, 3, and 7 respectively 

apply . 

Therefore, it would have been obvious to combine Tan or Earnworth with Bernier or 
Diamand to obtain the invention as specified in claims 3, 5, 7-27, 34-37, and 65. 

5. Claims 13-27 and 34-37 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Tan or Earnworth in view of Bernier or Diamand and Simpson (U.S. Patent 6197688) 

[Claim 13] The combined teaching of Tan or Earnworth and Bernier or Diamand 
discloses substantially the limitations of claim 13, as shown above. It also discloses the forming 
of a second patterned photoresist defining a number of line openings above the copper vias. But 
it does not disclose expressly the repetition of the steps in the forming of the vias to form 
conductive lines. However, the missing limitation is well known in the art because Simpson 
discloses that separately forming conductive vias then repeating the steps to form conductive 
lines are conventional in the art (See fig. 9 ). 

[Claim 14] The argument used for the rejection this feature of claim 8 applies. 

[Claim 15] The combined teaching of Tan or Earnworth, Bernier or Diamand, and 
Simpson discloses substantially the limitations of claim 15. But it does not discloses that the first 
seed layer is deposited by evaporation. However, the examiner takes Official Notice that this 
feature is well known in the art. 

[Claim 16] The argument used for the rejection of claim 10 applies. 
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[Claim 17] The argument used for the rejection of claim 3 applies. Besides, it is within 
the level of a person of ordinary skill in the art to repeat the similar step to perform similar 
function. 

[Claim 18] The combined teaching of Tan or Earnworth and Bernier or Diamand, and 
Simpson discloses substantially the limitations of claim 18. But it does not discloses that the 
thickness of the second patterned photoresist is less than that a thickness of the first patterned 
photoresist layer. However, it is within the level of skill of a person of ordinary skill in the art to 
deposit the second patterned photoresist layer to a thickness suitable for the desired purpose, 
including less than a thickness of the first patterned photoresist layer. 

[Claim 19] Tan discloses wherein depositing the second patterned photoresist layer which 
defines a second number of line openings includes a number of first level line openings (see Fig. 
4). 

[Claims 20 and 21] The argument used for the rejection of claim 13 applies. Besides, 
Simpson teaches the repeating of steps to form more than one level of vias and lines (see Fig. 
10). 

[Claims 22 and 23] The argument used for the rejection of claims 13 and 14 concerning 
the claimed feature apply. 

[Claims 24-27] The arguments used for the rejection of claims 10, 7, 3, and 18 
respectively apply. 

[Claim 34] The arguments used for the rejection of claims 7, 20, and 21 apply. Besides, it 
would have been obvious for a person of ordinary skill in the art to use the same seed material to 
form all the needed seed layers to simplify the manufacturing process. 

[Claims 35-37] The arguments used for the rejection of claims 22, 3, and 7 respectively 

apply . 

Therefore, it would have been obvious to combine Tan or Earnworth and Bernier or 
Diamand with Simpson to obtain the invention as specified in claims 13-27 and 34-37. 

6. Claims 28-33 and 38-42 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Tan or Earnworth in view of Bernier or Diamand, Simpson and Tomita et al. (U.S. Patent 
5034799, hereinafter Tomita). 
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[Claim 28] The combined teaching of Tan or Earnworth, Bernier or Diamand, and 
Simpson discloses substantially the limitations of claim 28, as shown above. But it does not 
disclose expressly the removal of photoresist layers (sacrificial layers). However, the missing 
limitations is well known in the art because Tomita discloses this feature (See Figs. 2e and 2f ). 
A person of ordinary skill is motivated to modify Tan or Earnworth, Bernier, Simpson with 
Tomita to obtain multilevel interconnect structure of low capacitance. 

[Claim 29] The argument for the rejection of claim 15 applies. 

[Claim 30] ] The combined teaching of Tan or Earnworth, Bernier or Diamand, Simpson, 
and Tomita discloses substantially the limitations of claim 30, as shown above. But it does not 
disclose expressly the removal of photoresist layers (sacrificial layers) also remove the first, 
second, and third seed layers. However, it would have been obvious for a person of ordinary skill 
in the art to do so since the portions of seed layers not connecting a via and a wiring line are not 
needed for the operation of the multi-level interconnect. 

[Claims 31-33] The arguments used for the rejection of claims 14, 3, and 7 concerning 
the respectively claimed features apply. 

[Claims 38 and 39] The arguments used for the rejection of claims 28 and 30 apply. 

[Claims 40-42] Tan discloses the use of a diffusion barrier layer under a copper contact 
(see col. 3, lines 40-53). When repeating the steps of forming contacts (vias or wiring lines), the 
barrier layer of the subsequent level (vias or wiring lines) is formed on the previously formed 
level. But it does not disclose the use of a diffusion barrier on the second level of copper lines 
and the claimed material. Earnworth fails to disclose these features. However, the examiner takes 
Official Notice that, these features are well known in the art, they are intended to effectively 
prevent Cu diffusion to the surrounding environment. 

Therefore, it would have been obvious to combine Tan or Earnworth, Bernier, Simpson 
with Tomita to obtain the invention as specified in claims 28-33 and 38-42. 

Conclusion 

7. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Ha Nguyen whose telephone number is (703)308-2706 . The 
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examiner can normally be reached on Monday-Friday from 8:30AM to 6:00PM, except the first 
Friday of each bi-week. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, John Niebling, can be reached on (703) 308-3325. The fax phone number for this 
Group is (703) 308-7722. 

Any inquiry of a general nature or relating to the status of this application or proceeding 
should be directed to the Group receptionist whose telephone number is (703) 308-0956. 




Ha Nguyen 
Primary Examiner 



6-25 - 03 



